Specific association of the beta isoform of the p85 subunit of phosphatidylinositol-3 kinase with the proto-oncogene c-cbl.
Phosphatidylinositol-3 kinase (PI-3 kinase) has been implicated in cellular events such as mitogenic signaling, actin organization, and receptor sorting. The p85 subunit of PI-3 kinase contains multiple domains capable of protein-protein interactions that may contribute to mediate the multiple physiological functions of this enzyme. Here, we demonstrate that antibodies raised against the p85 subunit of PI-3 kinase immunoprecipitate a single tyrosine-phosphorylated protein of 120 kDa (pp120) from lysates of activated Jurkat T cells and A20 B cells. This protein is the only significant phosphotyrosine-containing protein in p85 immunoprecipitates from these cells, and it cannot be detected in immunoprecipitates of other signaling proteins such as PLC gamma. Furthermore, antibodies specific for the beta isoform of p85 but not antibodies specific for the alpha isoform immunoprecipitate this tyrosine-phosphorylated protein. pp120 completely comigrates with the proto-oncogene c-cbl, which is a 120 kDa protein product abundant in lymphoid cells. Furthermore, immunoblots of p85 immunoprecipitates using antibodies raised against c-cbl detect a band at exactly the position of pp120. In addition, p85 can be detected in immunoblots of c-cbl immunoprecipitates. Thus, pp120 appears to correspond to c-cbl. A direct association between c-cbl and p85 can be observed in vitro using a fusion protein comprising the Src homology 2 (SH2) domains of p85, and this binding is abolished by phenyl phosphate, suggesting that the interaction is mediated through phosphotyrosine-SH2 domain interactions. Thus, these results show important functional differences between the alpha and beta isoforms of p85 in vivo and point to c-cbl as a potentially important mediator of some of the functions of PI-3 kinase in intact cells.